Phosphate-selective porins from the outer membranes of fluorescent Pseudomonas sp.
Phosphate starvation induced oligomeric proteins from the outer membranes of Pseudomonas fluorescens, Pseudomonas putida, Pseudomonas aureofaciens, and Pseudomonas chlororaphis were purified to homogeneity. The incorporation of the purified proteins into planar lipid bilayer membranes resulted in stepwise increases in membrane conductance. Single channel conductance experiments demonstrated that these proteins were all capable of forming small channels, similar to the Pseudomonas aeruginosa phospsate porin protein P, with average single channel conductances in 1 M KCl of between 233 and 252 pS. Single channel conductance measurements made in salts of varying cation or anion size indicated that the channels were uniformly anion selective. The measurement of single channel conductance as a function of KCl concentration revealed that all channels saturated at higher salt concentrations, consistent with the presence of an anion-binding site in the channel. Apparent Kd values for Cl- binding were calculated and shown to vary only twofold (180-297 mM) among all channels, including protein P channels. Phosphate competitively inhibited chloride conductance through these channels with apparent I50 values of between 0.59 and 2.5 mM phosphate at 40 mM Cl- and between 9.7 and 27 mM phosphate at 1 m Cl-. These data were consistent with the presence of a phosphate-binding site in the channels of these phosphate-regulated proteins. Furthermore, they indicated that these channels exhibit at least a 20- to 80-fold higher affinity for phosphate than for chloride.